Objectives: To evaluate the morbidity of ureteral access sheath (UAS) use during retrograde flexible ureteroscopy, and after a minimum follow-up period of 18 months. Methodology: We prospectively evaluated 237 patients treated by retrograde flexible ureteroscopic approach for single pyelocaliceal stones: 126 in which a 10/12F UAS was used were compared with 111 in which the procedure was performed without it. Patients were followed for at least 18 months. 15% of the first group and 12.6% of the second one were JJ stented preoperatively. UAS related ureteral wall injuries we recorded in 36.5%. According to Traxer classification, 32.5% were grade 1 injuries, 3.2% were grade 2 injuries and 0.8% grade 3 injuries. Perioperative complications rate were similar among the two groups (11.1% vs. 14.4%), septic ones being significantly reduced in the study group (28.3% vs. 68.7% out of the total complication cases. 22 patients were lost for follow-up. At 18 months one case with stenosis of the ureteral orifice was encountered in the control group. Conclusions: Prudent use of UAS does not increase the complication' rates specific for the flexible ureteroscopic approach. It seems to be associated with less septic complications, probably by maintaining a low pressure in the collecting system.
INTRODUCTION INTRODUCTION
Ureteroscopy is nowadays a widespread procedure in endourologic centers. Despite the long period of employment of these interventions and the large amount of data gathered and published, there are still some controversial issues.
The use of a ureteral access sheath and stenting habits are probably the most disputed elements. Some pro-access sheath arguments as well as against its use were advocated by various authors.
The aim of our study was to evaluate in a prospective manner the differences between the routine use of ureteral access sheath vs. no use of such a device in cases of pyelocaliceal stones.
MATERIAL AND METHODS MATERIAL AND METHODS
We prospectively evaluated 237 patients treated by retrograde flexible ureteroscopic approach for single pyelocaliceal stones between 1 and 2 cm in size.
The cases were divided in two groups: the study one, with 126 patients in which a Cook Flexor 10/12F ureteral access sheath was used, and the control one of 111 patients in which the procedure was performed without such an ancillary instrument. In all cases, a Storz Flex-Xc flexible ureteroscope and Holmium laser lithotripsy were applied.
If any difficulties were encountered during the ureteral access sheath indwelling, the procedure was stopped, a JJ stent was inserted and another intervention was attempted after 1-2 weeks.
Intraprocedural visibility was subjectively assessed, being scored by the operator from 1 to 5 (1-very poor, with the potential to impose termination of the procedure, 2-poor, 3-average, 4-good, 5-excellent). At the end of the procedure, the endoscope was extracted en bloc with the ureteral access sheath while also performing a thorough visual inspection of the ureter.
Pre-ureteroscopy stenting necessities, intraprocedural characteristics, stone-free rates and complications stratified in Clavien classification were evaluated for each group and compared.
The statistical analysis of various parameters of the two study arms was performed using standard statistical software (IBM SPSS Statistics v20, Chicago, IL).
RESULTS RESULTS
9/126 (7.1%) of the patients in the first group and 11/111 (9.9%) in the second one were already JJ stented when the retrograde flexible ureteroscopic approach was attempted (Chi-Square test, p=0.44). Due to difficulties to ascend the ureteral access sheath, a supplementary 10/126 (7.9%) of the cases from the study group were also pre-stented, while in the second group, impossible ureteral passage of the flexible ureteroscope imposed a JJ stent indwelling in 3/111 (2.7%) of the patients (Chi-Square test, p=0.07).
In order to eliminate any procedural related biases, Holmium laser lithotripsy to dust was employed in all cases. The mean operative times were similar between the two groups (45 versus 41 minutes). The stone-free rates after one procedure were similar, 123/126 (97.6%) in the study group versus 108/111 (97.3%) in the second one.
The intraprocedural visibility was significantly better when using the ureteral access sheath (with a mean score of 4.51) by comparison to the interventions performed without it (mean score of 3.82) (Student T-test, p<0.001).
The perioperative complication' rates were similar among the two groups (Chi-Square test, p=0.44), most of them being minor ones.
Ureteral access sheath related ureteral wall injuries we recorded in 46/126 (36.5%). According to Traxer classification (1), 41/126 (32.5%) were grade 1 injuries, 4/126 (3.2%) were grade 2 injuries and 1/126 (0.8%) had grade 3 injuries. No grade 4 injuries occurred.
When we evaluated the complications' stratification according to the Clavien System, we noticed that the severity of those in the control group was slightly higher than in the study group, however, the difference not being statistically significant (Student T-test, p=0.17) (table 1) .
Septic complications (from prolonged fever to sepsis) represented 4/14 (28.3%) of the complications occurring in the first group, significantly less by comparison to 11/16 (68.7%) in the control one (ChiSquare test, p=0.034).
110 patients in the first group and 105 in the second one were followed-up for at least 18 months. At 18 months one case with stenosis of the ureteral orifice was encountered in the control group.
DISCUSSION DISCUSSION
The use of the ureteral access sheath still represents a controversial issue. To prove this ongoing debate, during the Societe Internationale d'UrologieInternational Consultation on Urological Diseases (SIU-ICUD) Joint Consultation on Stone Disease (presented in Glasgow, during the 2014 Congress of SIU and which will be published in 2015) the Committee on "Stone Technology:URS" does not recommend the routine use of ureteral access sheath, while the Committee on "Antibiotics and Handling and Prevention of Complications" recommend it as one of the two alternatives to prevent septic complications (2).
The frequency of ureteral access sheath employ- (3, 4, 5) . The partisans of this device advocate the fact that it offers an easy access to the upper urinary tract as many times as necessary, maintains a low pressure in the collecting system during the procedure and it may increase the flexible ureteroscopes' lifespan by reducing the resistance during insertion and consequently the stress at the tip of the instrument (3, 5) . Reduced pressure in the collecting system may prevent pyelovenous and pyelolymphatic reflux, translating into clinical benefits during retrograde ureteroscopic approach of upper-tract transitional cell carcinoma, struvite stones, or calculi associated with urinary tract infection (6) .
In our study, the backflow between the flexible ureteroscope and the sheath offered a better visibility and it may also explain the reduced incidence and severity of the septic complications in the study group.
However, there are also arguments against the routine use of ureteral access sheaths such as increased intra-or postoperative morbidity as well as adding supplementary costs for an already expensive procedure (7) .
Ureteral lesions following the use of such a device were studied by Traxer and Thomas, who identified wall injury in 46.5% of the cases, severe ones involving the smooth muscle layers being observed in 13.3% of the cases. The most significant predicting factor of ureteral injuries was the absence of previous ureteral stenting, others being male sex and older age (1). In our study, severe lesions involving the muscular layer were encountered in only 4% of the patients, with preservation of the adventitial layer in 4 cases and periureteral fat seen in only 1 case. We strongly believe that careful case selection, preoperative stenting in patients that require passive dilation and gentle indwelling of the ureteral access sheath are the key elements in preventing significant ureteral wall damage.
Regarding the potential of the ureteral access sheath to generate ureteral strictures due to the ischemic effect on the ureteral wall or other long term complications, a thorough evaluation of the literature doesn't offer strong data supporting such a hypothesis. Although possible, it is not a frequent occurrence, being probably related more often with ureteral wall trauma, impacted stones and/or other individual factors rather than ureteral access sheath use (8, 9, 10) . More over, a study by Delvecchio on 71 cases in which larger size sheaths were used (12/14F in 78.9% of the cases and 14/16F in 9.8% of the cases) only one stricture was identified on follow-up imaging (1.4%), apparently not related to the use of this device (11) . In our study only one case with stenosis of the ureteral orifice was encountered at 18 months follow-up, in the control group.
Evaluating the costs, the published data seems to favor ureteral access sheath, although cost-effectiveness analysis in large, randomized, prospective studies is required (12) .
Supplementary spending for this device may be compensated by increasing durability of flexible ureteroscopes due to reduced stress at the tip during insertion or by a decreased damage risk by backloading a stiff guide wire (as needed when the sheath is not employed) (5, 10). However, these hypotheses require further studies. Overall costs may also be diminished by reducing operative time and, if achievable, by preventing severe intra-or postoperative complications (10, 13) .
As a precautionary measure, employment for a longer period of time of unnecessary large sheaths should be avoided (11) . In this regard, a study of Ng and coworkers demonstrated that increased access sheath diameter does not improve flow when the working channel of the flexible ureteroscope is occupied with ancillary instruments (14) . The only advantage of a larger sheath remains accommodation of larger extractable stone fragments. For this reason, thinner sheaths may be employed still obtaining all the other favourable effects, without significant risks.
In addition to facilitating ureteroscopic access, reducing costs, and lowering intrarenal pressures, there are papers reporting even improvements of stone free rates when such devices were used (15) . However, in our study the efficacy proved to be similar in both series.
CONCLUSIONS CONCLUSIONS
Routine but careful use of ureteral access sheath does not increase the complication' rates specific for the flexible ureteroscopic approach. Moreover, the severity of these adverse events seems to be reduced by comparison to patients in which such a device was not used.
It offers some clear advantages regarding access, visibility and seems to be associated with less septic complications, probably by maintaining a low pressure. Also, late complications such as ureteral stricture didn't correlate with ureteral access sheath use in our series.
The real financial burden associated with the routine use of such a device is still to be evaluated.
